Shipboard measurements of atmospheric dimethyl sulfide were made during two transects along the east coast of the United States and at several stations in the Gulf of Maine. Limited measurements of carbon disulfide and hydrogen sulfide are also reported. The mean DMS mixing ratio was 29 pptv (u = 25, n = 84, median 19 pptv) during the Atlantic transects, and 101 pptv (a = 67, n = 77, median 79 pptv) in the Gulf of Maine. Distinct diurnal variations were found in the DMS data from the transects. The meteorology of the study area appears to control day-to-day differences in the magnitude of these diurnal variations, although rapid daytime oxidation is suggested in some cases. Diurnal variations were also evident in near-shore stations in the Gulf of Maine due to nocturnal boundarylayer inversion. Diurnal variation was not evident at other sites in the Gulf due to large scale changes in the atmospheric circulation pattern, which effectively masked any effects due to oxidation processes. Model simulations confirm that the DMS levels and diurnal variation found during the transects are not consistent with atmospheric oxidation processes alone. Atmospheric CS, and H,S mixing ratios were less than 3 pptv during the transects, except for a single period of higher CS, mixing ratios (reaching 11 pptv) during advection of continental air. Calculations of the flux of oceanic sulfur to the eastern United States show that the contribution of natural sulfur to the North American sulfur budget is small compared to anthropogenic sources.
Introduction
The emission of dimethyl sulfide (DMS) from the oceans is believed to account for a large portion of the natural sulfur flux to the atmosphere on a global scale (Lovelock et al., 1972; Barnard et al., 1982; Bates et al., 1987) . The most recent gas exchange models predict a sea/air flux of about 22 Tg S/yr (Bates et al., 1987) . Shipboard measurements of DMS in the atmosphere have confirmed that DMS is present in the marine boundary layer at mixing ratios spanning a range of zero to more than 1 ppbv (Andreae et al., 1985; Saltzman and Cooper, 1988) . The limited aircraft measurements fall at the low end of this range (Ferek et al., 1986; Andreae et al., 1988) . These mixing ratios, combined with laboratory reaction rate measurements and product studies, indicate that the oxidation of DMS is the major natural source of atmospheric SO, and sulfate over the oceans (Andreae, 1986; Ayers, 1986; Saltzman and Cooper, 1988) .
In general, the variability observed in atmospheric mixing ratios of DMS is considerably greater than that observed in sea-surface mixing ratios. This increased variability can be attributed to the effects of (1) variations in the chemical loss rates of DMS, reflecting the distribution and speciation of oxidants, (2) dilution of marine boundary-layer air with either terrestrial or upper level air, and (3) variations in the wind field affecting gas exchange rates. In general, we expect the former two factors to play a significant role in coastal air masses or in oceanic regions heavily impacted by anthropogenic input. Although the available data base is quite limited, this appears to be borne out by the existing atmospheric measurements of DMS. Open ocean data exhibit reasonable diurnal cycles with mixing ratios related to the DMS concentration of the underlying water. Coastal air masses generally exhibit lower mixing ratios without consistent diurnal cycles. The lack of diurnal cycles in some data sets has been interpreted as evidence of nighttime oxidation, implicating the NO, radical as a significant sink for DMS (Andreae et al., 1985) .
The interpretation of the existing data is complicated by the difficulty of measuring DMS in air with high oxidant concentrations. Analytically, the cotrapping of oxidants or oxidant precursors can result in system losses which yield apparent low DMS mixing ratios. Several studies have indicated the need for effective oxidant removal systems (Ammons, 1980; Andreae et al., 1985; Kuster et al. 1986; Saltzman and Cooper, 1989) . Because these sampling losses are enhanced in polluted air masses, it is difficult to distinguish apriori between analytical and environmental variability with many of the analytical systems employed to date.
In this paper, we present DMS data from samples that have been collected using neutral aqueous potassium iodide as an oxidant scrubber. This is an extremely efficient scrubber for both ozone (Schechter, 1973) and NO, (Lee and Schwartz, 1981) and does not have the limited capacity of most earlier scrubbers (Saltzman and Cooper, 1989) . Shipboard measurements of atmospheric DMS were made off the east coast of the U.S. aboard the RNColumbus Zselin. The cruise track includes two transects between Miami, Florida and the Gulf of Maine (Figure 1 ). This allowed sampling through the pollutant plume off the northeast coast of the United States in the summer of 1987. The object of the work presented here was to characterize the different environmental variables controlling the temporal and spatial variability of DMS. The use of the improved analytical technique with frequent controls should ensure the quality of the DMS data, eliminating much of the uncertainty inherent in interpretation of previous data sets from polluted air masses. The cruise was primarily an oceanographic expedition, with no support measurements of other atmospheric species. The northward transect took place from 27 to 31 July and the southward transect from 14 to 18 August. Data are also presented from several stations in the Gulf of Maine, which were sampled from 2 to 12 August.
